Expression of a mutant maize gene in the ventral leaf epidermis is sufficient to signal a switch of the leaf's dorsoventral axis.
Maize leaves are initiated from the shoot apex with an inherent leaf dorsoventral polarity; the leaf surface closest to the meristem is the adaxial (upper, dorsal) surface whereas the opposite leaf surface is the abaxial (lower, ventral) surface. The Rolled leaf1 (Rld1) semi-dominant maize mutations affect dorsoventral patterning by causing adaxialization of abaxial leaf regions. This adaxialization is sometimes associated with abaxialization of the adaxial leaf regions, which constitutes a "switch". Dosage analysis indicates Rld1 mutants are antimorphs. We mapped Rld1's action to a single cell layer using a mosaic analysis and show Rld1 acts non cell-autonomously along the dorsoventral axis. The presence of Rld1 mutant product in the abaxial epidermis is necessary and sufficient to induce the Rolled leaf1 phenotype within the lower epidermis as well as in other leaf layers along the dorsoventral axis. These results support a model for the involvement of wild-type RLD1 in the maintenance of dorsoventral features of the leaf. In addition, they demonstrate the abaxial epidermis sends/receives a cell fate determining signal to/from the adaxial epidermis and controls the dorsoventral patterning of the maize leaf.